DOCOttBHT BISOMB 



SD 187 029 



Ei 012 706 



AUTHOB 
TITLE 



INSTITUTION 

POB DATS 
NOTE . 

EDRS PEICi- 
DE SCRIPT OSS 



IDESTIFIESS 



Fox, williaffl f. ^ ~ 

Helatioi^s&ips bs^tween Size of Schools and School 
Districts and the Cost of Edacation. Technical 
Ba>letiii No. 1621, 

£;conoa.lcs. Statistics, and Cooperatives Service 
(DOAK iiashington, o.c. 

Apr 60 . . ' 

33p. 

MF01/PC02 Plas Postage. 

*Cost Effectiveness; *Eduqational fiesearch: . 
Elementary Secondary Education; Literature Reviews; 
♦Modftlsi School Districts; *school Size 
♦Size Economies 



ABSTRACT 

This report reviews more than 30 studies that have 
attc^K^ted to .measure the importance of size economies in the 
provJ^jion of education, with emphasis on the theoretical, 
methodological, .and empirical basis of each. Size economies refer to 
a system of obtaining optimum use from funds a#ai4.able. ' The purposes 
of the report are <1) to determine the degree to which size economies 
in education exist; (2) to consider the potential applications of 
size-economies research; (3> to evaluate the theoretical basis of 
size-economies literature; <4) to examine the appropriateness of the 
data sets that hav.e been used; and (5) to analyze the methcdology 
applied in size-economies research. According to the paper, the 
cohsistency of the reported results suggests that increased size of 
elementary and secondary schools will permit some limited economies. 
Economies will also result when mere students are administered by the 
same school district. The paper concludes that cure should be ta^en 
in applying the results because the degree of savings also depends 'on 
either factors, such as the quality of education provided and 
transportation costs. (Aathor/LD> 
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REUTIONSHIPS BETWEEN SIZE OF SCHOOLS AND SCHOOL DISTRICTS AND^THB COST OF EDUCATION, 
by ttllliam P. Foit» Economic Development Dlyleion; Bcononlc8» Stetlstlcs, and Cooper*^ 
etivas Service; U.S. Department of Agriculture* Technical Bulletin No« 1621* 



More than 30 studies of size of economies in the production of local education 
services are reviewed in terms of their theoretical basis ^ methodological approach, 
data, results, and possible applications. The consistency of the reported results, 
suggests with certain qualifications that increased sise of elementary and secondary 
schools will permit some limited economies. Economies will also result when tnore 
students are administered by the same school district • Care Bust be taken in apply- 
ing these results. because the degree of savings also depends on other factors^ such 
as quality of education provided and transportation costs* 

Keywords: Economies of size, Economies of scale. Local government. Community 
development. Communities, Rural development. Cost functions. Costs, 
. Education, Schools. 
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SUMMARY 



More than 30 studies have attempted to measure the relationship Between size "of 

J««««ioh°^r^ri Ji"'^^'^^^ ^^'^ °f educatipn. Our conclusion, based on this-" 

is that there are size-eccmotnles for el«n«ntary education, secondary educa- 
tion, and school district admlnlAt ration. Elementary education may experience econ- 
omies for relatively small' student populations (perhaps 300 to 600 pupils) , secondary 
education may expedience economies into the 1.400 to 1,800 pupil range, and school 
district administration will exhibit economies over a greater pupil raige. 

th«a« finding* to most cost questions must be considered carefully 
and should be on an individual case basis beccuse cost factors other than size are 
often changed by the circumstances. Consolidation, for example, will likely change 
the quality of education, breadth of curriculum, and transportation requirements. 
^r^ii;;f°"!t, regarding .the efficacy of consolldatldh will depend on de^clsions related 
to these other cost factors as well as size. • * 



Relationships Betweefi Size of Schools and School Districts 

( •- • 

"md the Cost of Education 



WilKim F. Fox 

imODOCTION 

This report revlewt the worm than 30 ttudles Which have atteaptad to aeiisute the 
Importance of slie-ecojiOBles (a ayatca wheraby one obtain* the optlms use fro» funda 
available) In the provlalon of education, with eaphaala i » the theoretical, Mthodoio- 
glcal» and cnplrlcal }>aBim of each. 

The purpoaea are" tot (I) deteivlne the degree to which slze-aconomlea In educa- 
tion exlat; (2) conalder the potential appllcatlona of alBe-economlea reaearch} (3) 
evaluate the theoretical baela of slze-econotnleB literature; (4) axaalne the appro- 
prlateneaa of the data aata uhlch have been utlllaed; and (5) analyte the nethodoloav 
applied In «lzc-economlei reaearch. 

V apaclflcally ravlewa reaearch on alise-econoiBles In education, al- 

though the flndlnga .of purpoaea (2) through, (5) are in winy naya applicable to other 
reaearch on alze-acononl^a In local governi<^t. 

The findings of thla report are uaeful to technical ataffa advlalng local achool 
officlala. State education authorltlea, and education pollcyaakara at the national 
level , as well aa reaearehara,' aeadaaldana. and othara Intaraatad In the coata of 
providing local education. The paper U technical bacauaa the unifying thaaa la con- 
ceptual and the results are dapandaot on a full davalopMnt of the approach to 
axaalning the relatlonahlp batwaen aiza of schools and coata of education. Thus, 
though the results are of wldeapread Interest, the body of the aonograph Is oriented 
toward reaearchera .*nd othars Interested In Justification of ho.' the raaulta are ob- 
tained. Subatantlal apparent conflict In the aapirlcal results oaa eauaad a a«ad to 
draw the results into one consistent paeluga. 

Education la conelderad a prliwry factor In parsonal davalopiisnt and seoaaBie 
and social well-Hlng. This Is conslde«sd true both for the Watlon and within any 
given region of the United States (12) . Kducation, through school facilities and 
organisation, has an aven broader, role in the quality of life by serving as a canter 
for aany social aervlces and functions, particularly in rural ar*aa (46). U8DA has a 
policy coordination role &« a result of the Sural D«tvalopMnt Act of 1972 and over- 



1/ The author la an aaaiatant profeaaor In the Center for Business and Bconoalc 
Rasaarch. The Unlveralty of Tanneaaaa. This ■anuaerlpt ma written nhila he was an 
aconoBlat with the Econoaics, Statlatica. and Coopftratlvaa Service: U.S. Departaent 
of Agriculture. ^ 

2/ Underscored numbers In parentheses refer to Itema in Literature Cited at the end 
of thia report. ■ 



riding Interest in improving the quality of life in ^rural places. This leads to an 
Important interest of tISDA in the pi >vlslon of adequate local education at reasonable 
cost . » 

Educatioi.*s role in ecoj^omlc and pei^sonal developraent has created substantial 
local government interest in achi^ing economjr and efficiency in the provision of 
quality education* For the most part, policymakers believed that only large schools 
and school systems could offer greater quality and breadth of curriculum at lower 
costs, and they viewed smaller schools as inefficient i 

For example, eminent igducator ^James B. Conant <;oncluded in 1967 that "an excel- 
lent compKehensive high school can be ifeveloped tn any school district provided- the 
high school enrolls at least 750 stydents and sufficient funds are available. (6)'' 
So, smaller towns and less densely populated aveas were felt to be the least able to 
achieve the school site policymakers considered necessary to provide quality education 
at^a reasonaole cost, and school consolidation was seen as the one way to achieve 
this goal. 

This belief In consolidation has resulted in an astounding decrease in the 
number of U.S. schools and school systems. There were 128.000 public school districts 
tand 262,000 public elementary and secondary schools in 1930 but fewer than 17,000 
school districts and less than H),000 elementary and secondary schools in 1975 (13 , 
47). Total pubjlic school enrollment during this period nearly doubled to total more 
than 45 million (13). ^ 

The consolidation movement in rural areas can best be demonstrated by the reduc- . 
tlon in one-teacher schools. One-teacher elementary schools decllhed from 149,000 to 
j us over 1,000 between 1930 and 1975. Several factors, including population redis- 
tri^ution, contributed to these ^tattling changes, but the quest for economy and 
efficiency thfo^gh the development of larger schools and districts was a major deter- 
minant . ' ^ 

Economists and other researchers began intensive investigation of the relation- 
ship betwe^en cost of education and size of schools in the late fifties, after the 
consolidation movement was vell/underway * The controversy over Aether consolidation 
^resulted in cost savings was the key stimulant to development of the size-economies 
research. The apparent lack of consistent results has led to studies which still 
continue. 

Study of size-economies remains timely and vital for rural areas because the 
consolidatlop wave has greatly influenced rural America'* educational structure. 
However, a new consolidation thrust is likely to develop in the face of population 
redistribution and a shrinking student population. 

THEORETICAL BASIS FOR SIZE-ECONOMIES RESEARCH { . THE MODEL 

* * * > 

Proper analysis of size-economies must begin from a solid theoretical base* Un- 
fortunately, most researth has been emRlrically, rather than theoretically, oriente^^ 
Failure to develop a theoretical base to adequately describe the behavioral relatliti- 
shdps within which the loc*l governaent pperatea may lead to Incorrect inferences re- 
garding whether size-economies do or do not exist* 

Of ten ^ the economic theory Which serves as a basis for this research is not . 
explicitly presented in the studies^ although most sise-economles research appears to 
have its theoretical roots in ^he theory of the firm. But, the analogy between the 
t Itm as producer and the local govo^riaitnt aa producer has topae waaknastea. The wat 
notable difficulty ia that local govarnaanta (to tha axtant thay Ttprasant tha people) 



«re both prjoducerB and consume^rs of services, and the supply or cost behavior of the 
governBcnt aust therefore be separated from its demand renponses In any atudy of 
twernient provision t>f services. 



Developaent of Mo del 

«^ . - 

The Implicit theoretical underpinnings of the studies done can be most easily 
evaluated by contrasting the enplrlcal models used with the appropriate estimation 
technique derived! from an explicit model . ^ This section develops a local goV'2rnment 
Vehavloral model to establish a system within which the cost-output relationship for 
education can be estimated. The local goverment is seen, not simply as an Institu- 
tion, but as an active participant involved jointly with residents in deteiTP.ining 
sftTvlce levels 4 

The prime Tnotlvatlonal goal |or dlze^economleQ reeearch Is efficiency. Thus, an 
optimisation inodel is adopted b^cAise It represents an approach in which service 
levels are set in order to maximize vell-be,ing and input usage 'is detetrojlned to mini- 
mite costs « given the .constraints on local govertwent behavior* 

* *» 

The model developed here describes the relationship between the choice of educa- 
tion service levels, the unit cost of providing the service level, and the optimal 
choice of inputs for producing the education. 3/ These relationships are presented 
In a demand/supply context wherein the local citizenry Communicates its demand for 
services .e^the local goverment. Cost minimizing criteria, balanced with bureau- 
cratic constalnts, provide the basis for setting the local governments' input usage. 

Input usage and prices are combined with the production function to yield the* 
unit cost of production for the desired output level* A/ So, the model petjmlts 
detemlnatlon of optimal service levels* the Inputs to be used in achieving the ser- 
vice levels, and the cost of the services. 



Demand 

The first step in developing a local government behavioral model is consideration 
of the demand for government services. Demand^ in an optimization models Is evaluated 
4>y accepting a specific utility function and then maximizing it subject to the con- 
straints to be faced by decisionaakers. 5/ The model Va utility function is determined 
i>)?r*he group controlling the setting of local government service levels, whether this 
la all citizens, a subset of cltlsens, policymakers, or some other group. 

The utility function adopted for this report presumes that voters have the ulti- 
mate control over service levels, given the production and tax costs. The economic 
literature appears to be dominated by variations on two explanations of how individual 

3/ Education service levels refer to the mix of academic training, vocational 
training, physical education, social skills, and others which compose the desired 
output of the education ayston. Difficulties in quantifying' the outputs of education 
At* dlacusaad on pages 15-16. 

'V Input usage describe a the choice of the types and quantities of respurces used 
in producing the educational outputs. Teachers, books, audio visual equipment, 
claasrooms, and gymnasiums are examples of Inputs which are chosen in varying quant i-» 
tlea. 

5/ A utility function is a conceptual device for translating consumption of goods 
and aervicea by a gioup or individual into lavals of w«ll-btinga 



votefj|* pTeferen42e« for local govertnant aarvlcaa are' tran^l^ated Into actual produc-* 

tlon* 



One la the median voter approach^ in WhliCh the Set^and for aervlcea la conveyed 
to government olflctala by a ^eclalv^ subset of local citizens » Continuous Inter- 
actions between the dtltens leads to decisions on the optimal leyel of output* This 
explanation Is appropriate When loccl governnents clin be assumed to operate In a 
Tlebout world— one in vhich people choose their location by considering a large ^ 
number of alternative packages of government aerylce levels and tax prices (49)% 

The dominant party model la the other approach* Within this potential explana-? 
tlon of utility translation^ a^ single group wins control of decisioiiBakIng through 
public elections. This group then sets service and expenditure levels according to 
its own utility function, which is Influenced by the groupie desire to retain power 

in the next election. 

The median voter model Is used here and is app:popriate^ as most size-economies 
studies have , centered on small-to-moderate^size cities. The Tlebout wbrld can be 
most closely approximated by the use of the median voter model (21) , 

"T^ssume, as shown in equation (1), a utility function dependent upon the level of 
goveriment services (education) consumed by the median voter (G*) and ^the amount of 
private goods {Qy j * private goods) available to' the median or representative voter. 

The level of education consumed by the median voter (G*) must be distlngulBhed from 
physical production of services (G). This distinction is Important because producers 
are likely to see education^ in termA of teachers and books » while residents envision 
iiducatlon aa high test scores, babysitting^ and improved Job prospects. 

r 

In equation (2), D is a vector of service characterlatlcs which converts produc-- 
tlon units (G) to consumption units (G*) (31). Population (N) is included in defining 

G* in order to account for the degree to which local services are pure ^'Samuel sonlan** 
public goods. 6^/ If ci « 0 the local service is purely public, but If a > 0 some 
crowding out uccurs In the consumption of the local services. 

(1) U - (gA ' 

(2) G* - I • N - a 

Optimal- provision of G* is determined by maximising equation (1) subject * to the 
budget constraint presented in equation (3). The budget constraint shows that totat^ 
spending for public services (P^G) plus total spending for private goods (^Ji±) 

" ^ . ^ , j ^j^ 

« minus business property taxes paid at a uniform rate (t) on industrial and conmerclal 
property (1) minus. Intergovernmental transfers (s) must equal residential income (y), 
where P stands for the prices of the goods « The income constraint adopted hare 
asaumes tbat Intecgoverimiental tranfers are eHoganous. and industrial location is 
unresponsive* to tax rate changes* , 

(3) PpG+J:P^ Q -tl-Z-y^ 



6/ A pure "Samuel sonian" public go<4 eidilblts the characteristics that one person's 
consumption of the good does not prevent another person from consuming the same good 
(for axamplat national dsfansa) and that no parsop can ba axcludad tm coiifuiiing 1^ 
good. 



Hr«t order conditioner **^lch are <lerived by diffjerentiating equation (1). subject 
to the budget constraint with respect to the choice variables G aud Q^ , can be 'solved 

for the demand equation for education outputs |ind all i demand equations for private « 
gjpods* 2J Demand equations for loiyil services are shown to be a function of the vec- 
tjbr of service conditions^ population^ price of education, prices of all goods, amount 
^of nonresidential property^ inter^overnnen'tal grants^ and income (equation (^).) • 8/ 

^ ^ Supply 

A production function relates Inputs to outputs and a cost function shows the 
cost of providing various output levels. Applications of the duality theory to pro- 
duction and costs have shown that under certain maintained conditions a particular 
production function -implies a given cost function and vice versa. 9/ Therefore » the 
supply aspects of the system can be niodeled either, in tepss of ^production or cost 
functions 0)» A cost function Is modeled here as most size-economies studies have 
adopted this approach » . " - . 

The,jproduction function (equation (5)) relates the various inputs to th^ produc- 
tion of eciucation. For simplicity, assume that educationul output is a function of 
capital (K)^ labor (L) , pupil inputs (M) , servl<!ie conditions (S), and technology (T). 
The local government should attempt to minimize the cost of producing each level of 
output so the average cost curve (equation (7)) can be derived by maximizing the 
production function subject to the cost constraint (equation (6)). P and P are the 
price of labor and the price of capital > respectively. - L k 

(5) G - f (k,L.M,S,T) ■ 

(7) P^ - Pp(K,L,P^.P^,M.G,S,T). ^ 

Development of demand and average cost relationships is not sufficient, however, 
to provide a completely identified system* The individuals making product Ibn deci- 
sions are also ^etetmining the appropriate use of capital and labor* An additional 
equation is necessary for each school input in order to account for the decision rule 
Involved in selecting the appropriate use of inputS4 ^ 



7/ G and 6* are dif Initlonally related by equation (2) so demand can be quantified 
by either. Legitimate arguments' can be made for evaluating demand in terms of either 
measure of output. However, as size-economies is a^study of efficiency in production, 
we have chosen to measure demand in terms of producer's output. 

8/ If this study were focusing on demand for local government services and, ir par- 
ticular, the price elasticity of demand » the tax share should be included as the 
price. However, foiv supply-side analysis of slte-economlest average cost is a more 
useful measure of price. Of course, when average cost measures price, the demand 
equation must hold constant nonresident revenue sources. 

9^/ Duality theory refers to the linear-programming concept that if a finite maximum 
exists for a problem (for example, of profit maximization), a finite minimum must also 
mxXmt tor a converse restatement of the prdblea (for example, of cost mlnialzatlonX. 



The decision rule for use of inputs probably relate the desired level -^f 
inputs to the traditional cost minimization or proftt maximisation factors— leVsi of 
output to be produced « price of inputs* service eonditlona» and technology applied, 
there may» hdi#ever^ be certain bureaucratic constrainta uhlch prevent goverments 
from choosing Inputs that operate at minimum coata (3^)* 

Two. typical hypotheses about bureaucratic behavior arei <1) bureaucrats seek to 
maximize the agency budget rather than minimising costs; and (2) bureaucrats seek to 
operate with an above-minimum-cost .staff (37)> The first hypothesis can be at least 
partially taken into account by constraining this year's budget to» at minimum, equal 
last year's budget. Inefficient use of staff can be considered in a similar manner 
by making last year's staff a minimum for this year. Equations (8) and (9) show the 
bureaucratic constraints and equations (10) and (11) represent the purchase of inputs. 

(10) - (G^: L^_,, G^_^,?^ .M.S.TJ 

t-l " t t * > 

\ - (G^.P G^^^.P^ ,P,".M,S,T) • 

t t 

Equations (4), (7), (10), and (11) provide a system of four equations with four 
unkno%ms^ — education^^l output^ per unit education costs^ labor inputs, and cap^al 
inputs. Interactions between the variables require that the system be estinated 
using ,a simultaneous equations estimation technique, such as two- or three-stage least 
squares* Solution of this system of equa t ions should provide unbiased and consistent 
estimators of the regression coeff Icientst Then the output coefficient in equation 
(7) can be examined to determine Whether sisse-economles exist* 

Cl^SSlFICATI-^N OF EDUCATION LITERATURE 

^ * 

Size-economies research can be classified into five groups by comparing the 
research to the theoretical framework already developed (see table).- 

Ad Hoc Expenditute Functions 

The first comments on size-economies vere bfised on ad hoc expenditure studies. 
Thefts the multiple equation system already dlacusied was r«iucad to one equation 
with average cost as the dependent variable. Typically, average expenditure was used 
as a proxy for average cost and population served for output. Ordinary leaat^squares 
regression was used to test size-economies. A ntdnber of expenditure studies vere' 
etapirlcally reviewed by Denzau in 1975 (9).. 

However, research of this type provides little Inforaation about the cost of 
providing services or the relationship between the costs and the seal 2 of service 
prevision. Solving the demand and average cost equations ((4) and (7)) to one equa^ 
tion eliminates either output or average cost^ frosi a theoretical perspective.^ 
Therefore, %fithout additional theoretical restrictions en the syatem^ expenditure 
> tudles of this type cannot be identified for quantitative analysis. 

Size-economies* as^^^al ready discussed^ refer to*' the relationship between average 
costs and level of services provided; It Is a supply-side phenomenon. The . indlture 
»equati9n approach^ however ^ does not separate supply and. demand affects. laadt 
the regression coefficients of the eicpenditure •quttion are a function of str^ j^tural 
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Si]mmary of leUucatlqn nlze^econotties r«iearch 



Study 



xSchool"»-level studies: 



Cohti (5) 



mnd (17) 



Johnson (24) 



Kft^zYnan (2 7) 



KatKman ( 26) 



Klesllag (28) 



King A^d Wait (30) 



Michel fton (33) 



Michel son. Gray , Mill- 
ateln; and folly (34) 



Theoretical 
basis 



1/ c- 

y y p.p 
y y c.p 

• y p 

Sinulatlon 
i/ P 
1/ C 



MeasuTe* of costs 



School costs* 



Separates adminisj;.ratlve« 
instructional, and Toain- 
tenance co8ts> 



Current expendi tu res * 



Both current and Instruc- 
tional costs. 



Both current and instruc- 
tional costs* " 



/ 



/ 



Current expenditures. 



Total costs leas advinia- 
tration. 



Teacher expand! turea. 



/ 



/R^sv' ta 



V-shaped^ average coat curve i^th a 
^ tBinlnium/«t 1^675 pupils. 

I •/ 

nainten'ancfe displays econmles 
thrcnighout. Other areas demon- 
strated a U-shaped average cost 
^ curvt with a mlnl«uai at 600 pupils* 

/ 

* ^J-ahaped average coat curve %dth a 
ymiriinura at 1^426 pupils. 

/ ^ U<-ahaped average coat curve witli a 
/ aininun betveen 1»400 and 1,800 
pupils. / _ ' 

^ Finds diseconomies to ifistructional 
coats. Finda econoaiiea Cor reading 
and diaeconomiail for Latin educa*^ 
tlon production. 

Conatant rjeturns to st^ale are ob-' 
tained. * ^ 

^ » * 
SchtK)! gymnasiM:m8 are ti^nlflcant 
contril»utora to aic*^econovi«a^ 
!' - - ' - , 

* Stae la paaltively assoclatad irt'th 
pupil -teadhej ratioa but- may ham 
output. , 
Pinds «o«e avidance of viae ac^no* 
ttiea/ ^ 



Osburn and Goishl (38) 
Ri«w (42) 

Siy footnotes at end' of table. 



1 / C 



Current and capital 



School operating coati* 



li 



Miniauia average coata for vocitlon- 
al schools at 488 pupils. 

l^atiapad avaris« eoac auiva vith a 
feinlAuai at 1^675 pupila^ 



Continued* 



^ ^4ii:,..:::j£5,-^.>^^^i^5"^ 



Sianwary of educ iion 8iz«-economiefi research — Continued 



Study 



0£> 



Roflenbetg (43) 
Wright 4ind Pine (55) 

Diptrtct-level ^itadles ! 
Brown (2) 

Dawson {T) 

Dtbertin (19) 
Denzau (9^) 
H«: .on (15) 
Hettlch (16.) 

Hlx- ch (18;) 
Hlrsch (19) 



Theoretical 
basis 



U C 
1/ C 



3/ I 
1 / C 

1/ C 
• 3 / B 
1/ C 
1/ C 

1 / C 

1.;^^ I,/ c 



Sm footnotM at end of table. 
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MElc 



Measure of costB 



Current expenditures. 



Administration, Instruc- 
tion, and maintensnce. 



Instructional ex^nditure. 

\ 

\ 

Total costs. 

fractional costs* ^ 
Current expendlturesC' 
Current expenditures. 
Current expenditures. 



Current expenditures plus 
debt aervlce, 

AdsilQistration costs* 



p 



Results 



Tends to find U«»shaped average cost 

curve, 

Schools, under 100 pupils have high- 
er costs. Sone evidence of addlr 
tlonal economies. 



Slight econonies for ities over 
10^000 population lAiich are focal 
points for economic activity. 

Bconomies of siae or constant re- 
turns for districts vlth single 
schools. 5o«e diseconomies across 
all districts. 

Econoiiies of sixe in North Dakota 
but not Indiana. 

No relationahip between expandl-^ 
tures and district sixSv 

U-shaped average cost with ^ ainl- 
mm at about 50^000 pupils. 

Slight econo^^lea for tlMsntary 
schools to 300 pupils m/i dlas^eono* 
fflies above • Economies for second- 
ary schools to 600 pupils* 

No significant economies are found. 



IKshapad arsrags cost curve vith a 
•iniaisi at 44 » 000 pupils. 



Continued*^ 
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SuBnjry of education 



Study 



Dl«ttlct-lcvel Btudle s: 

Holland and Barit«lle 

(20) 

KlMllng (29) 



Hlskanen and Levy 
(36) 

Osburn (39) 



Theoretical 
baala 



Simulation 

y P ' 

1/ C . 



Sabulao and Hlckrod (44) 



St- Louis and McNamara 
(48) 



Shapiro ( 45) 



1/ C 
1/ G 
1 / G 



Ualas (51) 



1/ C 



White and Twc«tcn (54) 



1/ 4/ CP 



Whlt^ and Tweeten (53) 



1/ C 



See footnotei«i at end of table, 
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l£e--econo«les reaearch*«-Contlnued 



Heaaure of costs 



Results 



Total costs* 



Current expenditures* 



Current aicpandlturas« 



Current expenditures. 



Current expenditures* 



Total expenditures. 



Could save approxlaately 1 percent 
of costs through consolidation. 

Constant returns to scale are 
found* 

SoM evidence of dlseconoalas It 

found • 

U-shaped avierage cost curve with a 
mlnlnum at 2^244 pupils* 

U-^haped average cost curve It 
found . 

U-shaped average cost curve with a 
alnlsus at 51,000 pupils. 



Total expenditures net of 

debt service and contribu- 
tions to building and loan 
fund. 

Separates selariest operating 
costs, end edeinlstrative 
costs* 



Administration, maintenance, 
and buildings cost; equipaisnt 
and transportation ere analysed 
separately. 

Administration, caplttl in* 
a true t Ion ^ maintenance, and 
trensportati9n ere analystd 
separately. ^ 



Finds slse-economles* 



Slxe-economles ere indiceted for 
sech coet component « Exemlnss 
economies et the school level for 
teacher costs* 

U-ehapcd average cost curve vith 
shepe dependent on the desired ^ 

quellty of the program. 



Including transportation costs 
finds U-shaped average cost with a 
sinlmum at 675 pupils. 



Continued- 
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Summary of education slze-econonles rcaearch— Continued 



Study 



County-level gtudies : 
Perkinson (40) 

Kicker and Tyner (41) 

Stat»*leyel >tudl« ; 

Hmbor, Pliiillips, and 
Votey (14) 



Welch (52) 



Theoretical 
basis 



1/ C 



3/ 1 



Exaalnea re- 
turns to ed~ 
ucatlon« 



--^ Itet applicable. 

1/ C - coat approach ia used. 

2/ K » axpandlturt determinants approach la used. 

3/ I - Identlflad nodel Is adopted . 

4/ P • production function approach la used. 



Measure of costs 



Total costs. 



Inschool costs excluding 
transportation and capital 
Inprovaaenta. 



Teacher salarlea. 



Total current expenditures. 



Results 



Little association between per 

capita expenditure and population 
sise. 

Slze^economles are found at ^ de- 
creasing rat«» 



Slight, though Insignificant^ size- 
econonles. 

Size-economies are found . 



IS 



cfytf ficlents from both tht dMiand and aupply aquatlona. The thotxconlngs of thia 
approach make It unuaabla for aiza-acononlaa raaearch; therefore » the nueerous eicpen^ 
jliture atudlea are not anal y ted here « 



Coat functions 



The Q08t coQuon approach to teatlng for slM-economieB concentrates on alngle- 
equation estimates of ^erage cost functl6ns (equation (7))^ ^IVentyrfour of the 35 
studies reviewed ai:e cost studies vlth exa«iples being the work of Cohn» KatsAan, 
ftlew^ and White and Tweeten (4^, 27, 42 » 53.), Researchers applying the cost function 
approach realised that only supply factors shAuld enter into the equation used to 
analyte slze-econdales lO/, But, Instead of Identifying a separate demand equation, 
these studies generally ignore the demand side of the market/ Also^ the slmultaneods 
choice of Inputs and desired outputs by school boards is overlooked. These omissions 
create a simultaneous bias for the cost studies. 



Production Functions 

Supply* as noted, may be analysed either in terms of an average cost function or 
a production function* A production function has the same form as an average cost 
function except that input prices do not enter the equation, and it is more difficult 
to Implement and has been used only by Klesling, Michelson, and Katsman (26, 27, 28, 
29, 33, 34). 

There are inherent weaknesses in using the production functl&n approach to te«; 
for size-economies in education* Production function is the rigidly defined relation^ 
ship between factors of production (inputs) and units of outputs. Because of diffi- 
culties m account iT^g for technology, managerial skill, and human capital, input/ 
output relatlotfehlps are difficult to empirically describe for production of physical 
outputs in private markets and have frequently been handled Improperly (24) ♦ Produc- 
tion functions are especially difficult to use for,* services, such as education, 
because the relationship between inputs and outputs has not been clearly defined in 
conceptual terms. 

Conceptual and empirical difficulties in quantifying potential size'-economies 
have also arisen because researchers have typically examined the relationship between 
(Quantity and quality (for example, number of students and test scores), not between 
quantity and scale of operations. Lack of Infoimation on sise of production plenty, 
has made empirical measures of scale hard to find, finally, estimation of a produc- 
tion function requires goorf proxies for Inputs and outputs, something difficult to 
obtain. ^ . 

Production function eatlmatef alao fail to account for the simultaneous choice 
of inputs and outputs by the school' district • Futthermore, the criteria used for 
choosing input usage musi be included in the analysis, as noted\4n the theoretical 
section* This usually has not been done In research using the production function ' 
approach; therefore, production function estimates also suffer £>om a simultaneous 
equation bias* . . ^ 



i 10/ Occasionally a demand-related variable was included in a cost curve eqiation* 
ifonetheless, m tlaaslfiad the moJel ai a coat curve uhen the intent mas elaarly^to 
mmtlmiite. a coat curve • r ^ 



pTlvad Ixpftndlture Bquatloff 

Derived •xpv%ndltur« •quatlom provided mm of tt^e first conceptual innovetione 
to the study of locel governnent behevior beceuee they etteapted to develop en 
est Ime table aodel which coneldere boVh eOpply end demend Homver, this research « 

though having e strong theoretical basis* nes unable to aeparttely identify the 
supply and demand el enents. Those doing thla type of research usually assuae sice- 
economies to be unimportant^ allovlng the empirical results to be interpreted as 
daaand estimates. Therefore, this body of literature is not oriented towards size- 
economies research and. is excluded from further consideration here. 



Identified Modela 
f - ■ - - ^^^^^ 

Each of the already mentioned moiikels.has theoretical or econometric problem^ in "^"^ 
Its general approach. Expenditure studies fail to isolate demand ^nd supply elements. 
The supply side must be considered and analysed separately vhen obtaining information 
on the relationship between costs of producing education and size of the production. 

Slngle^equatlon estimation techniques for: cost stud, ea are usu^^lly used to 
relate supply costs to the level of output. However, output is detained within a 
supply and demand framework and cost studies typically ign^ore the demand element. 
Unbiased estimates of the regression coefficients cannot be estimated in this case 
because output would be correlatedr with the error tetm. 

Production function techniques also may suffer from simultaneous equations bias. 
This results because the level of input usag^e is usually determined by the Individuals 
responsible for setting production levels and the input combinations are not neces- 
sarily cost rainlmlxing. ^ 

Identified models represent the final approach , and this category includes re- 
search that seeks tq^ estimate a system* such as the four^equation theoretical model 
already discussed. Only two studies are reviewed which seek to develop jsnd estimate 
a theoretically sound model that isolates demand and supply (2, l£) . Keither study 
is completely identified but each represents an Imporcant step in developing sound 
theoretical analysis. ^ Identified models are preferable to any of the other four 
approaches because with proper estimation techniques they lead to unbiased coefficient 
estimation iiAierein the interactions between demand, supply, and input choices are 
taken Into account. 

EMPIRICAL AND MBTHODOLOGIGAL ISSUES ' 

Knowledge of the' issues pertaining to est:taationV data, and methodology is needed 
because th^se Issues pertain to the studies examined here. The unit of analysis is. 
considered first, then output and input measurest and other data issues* 

* . J. ^ 

' , Unit of Analysis 

The :two most popular units of analysis in sise-econcmies^ research are the school 
and the school district; Eighteen of the studies analyzed used the school district 
as the unit of analysis and 13 used the school. Also, two studies us ad countiss and 
two used States (see table) 

• • ^ • • y 

The appropriate unit.^^ analysis depends on the questions being asked and on the 
desired il^pllcatlon of the results. Botential econcpiM from spreading district 
administration ^expenses over more stu^mnts must hm WMoHjwmd at th« school district 



level. But» such « Ilw of Inquiry wuit «l«o consider cost interactions between the 
nunbe^ of school e end the ninb^r of stud«At«> Adnlnistratlve costa are different 
when sore students are educated in the aaae wildings than uhan nore students are 
^educated by adding nore occupied buildings to the school district. 

Preaumabiy^ administrative coats rise with th« nynber of schools lAen student 
populations per district are held con^itant^ the e^^V^^omies from administering mote 
students will, probably depend on how many schools are used to house them^ yet the 
appropriate unit of analysis would be the entire district. ^ 

Correspondingly, school -level costs would be most appropriately evaluated with 
school '^level data. > lhat is» the costs and outputs of each building should be eval- 
uated separately in order to examine the economies from\shared buildlTigs and equipment 
and from larger pupil *^telicher ratios* However » because of different equipment needs 
and course offerings > elementary .and secondary schools must be considered in separate 
analyses. One should seek to examine all costs associated with the individual school 
unit I including capital » labor, and administrative costs » for research related to 
school -level cos ts * 

Data limitations frequently require researchers to examine school -level costs 
using aggregate district-level expenditures and pupils. Thu8» several factors must 
be considered for these results to be meaningful. \ 

Firsts elementary education and secondary education are characterized by differ- 
ent cost functions and different output vectors. Therefore^ productive evaluation of 
school costs using district-level ^ata becomes more complex because districts are 
composed of various combinations of eleitientary and secondary schools. The multi- 
product nature of the school district must be taken into account. ^ 

Second » more than one school requires consideration of the nultischool character- 
Istlcls of production as most economies are probably associated with school si«e. 
Finally, frcxn a data perspective, good surrogates for outputs and inputs in the pro-y 
duction process are TX>re difficult to develop for the school district as a whole than 
for a single sch<5pL* " , 

^j:^ "Several researchers have sought to account for the different cost conditions 
associated with elementary and secondary schools* Hirsch, in 1960^ used tha percen-* 
tage of students in secondary schools as an output index» but this method does not 
a^low for the different marginal costs entailed in elementary and secondary schools 
J18). 

The method also failed to consider the number of schools prcduclng' the education 
.and examined costs along an output ray where the proportion of elementary and second^ 
ary students is held constanta 11/ This may lead to the economies from one level of 
education being offset by diseconomies from another level of education* 

the approach used by Dettich in 1968 used smparate scale measures fpr the average 
ntmtber of students, in each district enrolled in elementary and secondary' schools 
(16 j a Here» ttievOer cent age of pupils enrolled in secondary schools was included as 
an output proxy. S^eral assumptions are implicit in the scale proxies » The dls- 
tiricts are assamed t^^^hooaa optiauil sis^ plants so th|it anrollmant measures school 
capacity and tha school^^re assumed ^o be equally subscribed. School districts are 
assumed to divide student^s^t each level into like sice unlts^ very different costs 

n -^t/ All- ootput T<y d<»crH>sji tfory^ltfTsl of oducstldn output for which the outirat 
:e«Mt|oilsttes mtm hold ptoporttqiut^y cMsttAOf • 



could be asBoclated irtth two district* nhicJj have the awe nuaber of puplla If one 
district has a large and a 9«all school and the other district has two schools of the 
same size , . • , 

, * . • ' 

this approach » given the inpllcit assunpti^n'* say be appropriate for anaVyelng 

school cc8t«, though the use of district costs and the unavailability of a good 
output index will probably biaa the estlaated coefficients. The Hettlch results are 
not useful* however, for many questions relatea to consolldj^tioo (16). The study, 
for example, does not examine the impact on cost of incre»,'ng the nuwber of schools^ 
nor does it examine whether there are econonles to producing elementary and secondary 
education under the same adninistrative unit. 

V 

Ot.»er district level studies have avoided the complexities introduced by the 
conbinlng-of a district's secondary and elenentary schoola by examining only the 
secondary schoola (r, 29), However, elemefttary-level expenditurea may still be mixed 
with secondary expenditures in the cost proxy. 

The production relationship itself may be biased because elementary education is 
not only an output of the educational process, but it is an input to secondary educa- 
tion. The interrelationship between these stages of production must be modeled. 
Alsp, examining the secondary achools in a district does not overcome the problem of 
accounting for multiple scho<ds producing education. Dawson, in addition to his 
results for all districts, estimated cost functions using districts with only one 
high. school (7). He found econonles or constant returns When districts with one 
school were anlayzed , ,but the average cost curve had an inverted "v" or Inxy "s" 
shape for all districts. Clearly, the cost relationships for multlscnool districts 
appear to be distorted. 

Other studies using district level data do not explicitly examine the^multipro- 
duct nature of elenentary and seicondary education. They also fail to' account for 
those situations in lAlch education is prodiicad in aevaral different schoola. There- 
fore, the conclusions regarding school costs derived from district level studies must 
be viewed cautiously. The district is a more appropriate unit of analysis for 
examining econonles from administering more students or more schools, although the • 
interaction between school costs and district administrative costs should also be 
examined at the district level. " '■ 

Host research relying on the district as th^ unit of analysis uaes current or 
Instructional expenditures as the cost measure and so seeks to examine ^achool costs. 
The district, as noted^ is the appropriate unit of analysis for general administrative 
costs. Only four of the district-level studies reviewed here separately ^pnalyse 
adiQinlstratlve costs, although some rasearchers examining adalnlstrative expanses may 
have inappropriately included school -level administration costs (19, 51, 53, 54). 

> 

Each study of adninlBtratlve expenaei finds econosles associated, with district 
siiire. Not surprislng°ly, research which examines currant or instructional coats 
■across districtB has had mixed results b^cpusa admlniatratlva cof ts are cithai^ includ- 
ed with all other costs or ire oaitted and.>because any acohoaies asaoeiatad with the 
nunber of- pupils or achool size could be combined, leading to a diluted result. 

Further disaggregation of the analyala unit into prc^grams or curricula vithin a 
school has also been suggested (5, 7). Dawson disaggregated costs, by acadmaic program 
within school dlstricks in 1972 arid different cost relationshlpi mve found for each 
program (6,). 

Analysis, to the extent that econonles differ between types of programs, as was 
.fS}*!^A Py^^*y^P^f if still needed to determine the viability of offering diffarant i 
CMrtleuU within the sane >cho(d as mil «• tha ianringa aaa9ei«t«d with incraftalng | 



th« slse of th* school, tcoi^jwles resulting froo an lncresB« In t}\€ «l«e of a school 
will thsn d«p«nd on the curriculum mix associated with the Increase If the econorales 
dlff«r by prograB. 

Coun<y and State data, although Infrequently uswi to study education costs, °rep> 
resent larger political units than those usually responsible for providing education, 
and research hased on then would^ represent aggregations of a variety of actual service 
units. Thus, It appears that little could be learned about size-econofnles from such 
aggregate^ data. 



Output Measures 

Two c<nponent8 conprlse educational output: quantity and quality. Total output 
can be obtained by multiplying^ Jhe quantity of output units times the quality per 
unit of output. Two problems arise in defining quantlty^and quality. Pirst, there 
la no general agreement on \*iaK constitutes a unit of quantity or quality of educa- 
tion. Second, a single measure of educational output is probably not po^sslble, as 
educators have many goals. Levin, in 1974, Included as educational goals cognitive 
learning, inculcation of attitudes and values, and reproduction of .the social rela- 
tions of production (32). Thus, the ojutput measures adopted in the size-economies 
literature are surrogates at best. 

The number of students measured by enrollment or average dally attendance has 
been the most commonly used output measure (26, 42). Average daily attendance has 
been used as a surrogate fox number of students educsted, while enrollment has been 
taken as a proxy for size of school building (16) . 

Stujient number is a poor output surrogate, however, to the extent" that education 
haa'Tiubllc goods characteristics. The number of students also does not provide^ 
information on the quality^'of education, but, as most questions related tp size are ' 
concerned with the potential cost savings associated with educating different numbers 
of pupils. It can serve as an adequate quantity measure. 

IJeanlngful analysis requires education quality to be held constant in estimations 
using student number' as an output proxy, although In practice this has not always 
been done. Achievement test scores are the output quality proxy generally used (53). 
However, ability to perform well on standardized tests Is only one of many educational 
quality aspects and this is usually not closely related to additional education 
expenditures; Other quality factors must also be held constant ^In the estimation. 
Uvln con«ludes: "...It Is obvlovis that statistical estlnates anong existing schools 
that consider only' the achievement score outcomes of students will not give" us esti- 
mates of the' production frontier. . ."(32) . 

-■ -• . ■ 

» ^ alternative approach has been to use Inputs as surrogates for pqtput quality 
(IB). Th« input approach is advantageous because It avoids not only aone of the out- 
put wasurOTftnt probleqis but also the multidltatnslonal nature of output quality. 'The 
ke» disadvantage is that reseachers do; not fully understand the input/output relation- 
ship, so inputs may be a poor surrogate for output quality. 

T«st Koret mrm another output surrogate i^lch has bean uaad as the sole output 
veaaure Iti the production function analyses (29, 33): Hoveverp test scores are a 
poor aurrpgate to the extent that schools are trying to produce oytputav other than ^' 
academic learnln(g* 

Welch, though not seeking to examine size-economies In themselves, used his anal- 
yata Of adueational returns aoroaa 45 Stftas to coMSfit on poteniial seoncpies (52)a 
'lKp«ctad froaa return (Ineosia) wia the output neaaure, adcf tad and secondary achooT 




like the ncale surrogate use^ to examine economlea» The Inherent weaknese In this 
apivroach la that It aaaunea t\e only objective of education la to Incireaae Income-^ 
earning abilities* ^ 



Input Measures 

Factor Inputs {equations <5)^and (7)) are necessigry eletnenta In both the produce 
tlon and average cost equation. Inputs should Include the student 'Inputs^ native 
Intelligence and effort » and the school Inputs* labor and capital. One study also 
argues that the student's home environment should be considered as another Input 
XS3)> UrtlDrtunately, qualified data are frequently unavailable on mo^sf* facets of the 
quantity and quality of these Inputs* causing researchers to omit or 'Inadequately 
account for than. Capital and student Input data. are most frequently Ignored « 

School -provided Inputs have been measured either by expenditures or by explicit 
quantities or qualities of labor and capital Inputs (29). One difficulty In using 
expenditures as a surrogate for all inputs is that production functions may vary 
according to the pd^pulation density of the area served by a school and other factors^ 
Less densely populated areas* for example, may have more capital in tUe form of 
smaller and more numerous buildings* a factor inhlch can be substituted for transport- 
ing students greater distances. Therefore* expenditures vhlch vary because of 
different production techniques do not necessarily signal any variation in output. 

Production-function differences aside* if Inputs vere hired in order to mlnlnlEe 
costs and relative input prices vere the same in each location* expenditures would be 
an adequate input measure. However* inputs are unlikely to be hired, so as to minimise 
costs^ Also* relative input prices will vary according to such factors, as union 
pressures and cost of living. Thus* school expenditures^ are likely to be poor 
surrogate for actual Inputs. ^ ' 

Labor inputs are Included in most size-eccnomies studies. Measures of the quan- 
tity of labor usually include the pup 11 -teacher ratio and number of auxiliary person- 
nel ( 16 * 54) . Many studies have also used teacher quality measures ^ AUCh as teacher 
salary (Hind)* teacher education (Michel son)* and teacher experience (katxman) as 
proxies for labor quality (17 » 34* 26). 

A ntinber of labor input proxies are significant factors in cost or production 
equations 1 Nonetheless* the relationship of labor inputs'' to educational output is 
riot settled « Sher and Tompklnl conclude* '^educational research has failed to identify 
a single resource or practice Which is consistently effective in bolstering achieve- 
ments" (47). : ^ 

Spreading capital costs oyer more units is often considered a major source of 
school economies t Therefore» to the extent that capital is an important input in 
educational " production* it shoiald be included In the averaga cost and production - 
functions. Yet* one of the liftiK>rtant data shortcomings^ of sise-economies literature 
has-^en Its general Inattention to capital Inputs.'i Host of tl>e studies reviewed 
ignore capital* though two measures of ^capital (other than expenditures) are fouifd in 
the studies t ^ square feet of building space and building value <25 , Ij&v 55) # 

King and Wall illustratad the importance of capitil by, ualog anginep^ing data to 
show tbat^gyimaslums can be significant contributors to economies of sise^ln high 
schools (30). The per pupil construction costs ol gymnasiums ^re shoim to-^fall by 
nearly 50 percent and per pupil^yearly operating costs by more than 20 percent^ as 
student populations increase' from 400 to 2^200* 



Pailure to Incliide capital In the regression equation (when It Is Impprtsnt to 
educational output and costs), causes a specification error In the estimated equation^ 
resulting in two problems. Pirat^ the regression coefficients^ on any variables 
correlated %rith capital Inputs are biased. Second, the error variances are biased 
upwards, causing the test for significant size-economies to be too strict (2_5)- 

Students, as well as schools, are Important elements in the educational produc- 
tion ptocess. Student inputs refer to the education-related characteristics of 
students and their families that are incorporated into the educational process » 
Students cohtribute their initial academic ability, which has generally been IQ 
measured, along with their attitudes and willingness to work (36^, 2). Family atti- 
tudes and encouragement are other student Input factors (53) , 



Costs \^ . * 

Most school -level studies use current or Instructional expenditures to determine 
average per pupil^costs. The reasons are straightforward. Capital expenditures 
occur too infrequently to adequately measure actual yearly capital costs and data oh 
depreciation or building value are sometimes not available. 

A>shortrun' cost curve can be estimated If variable costs are the dependent vari- 
able and all important ' inputs are entered in the cost function (including level of 
capital Inputs). Correctly specified cost functions (using current expenditures as a 
measure of variable costs) can be us^d,j(o estimate shortrun average cost curves to 
the extent that current costs reflect yariable costs* However, shortrun average cost 
curves fall to provldte information on the optimal use of capital over time and on the 
economies associated with capital Inputs. 

Longrun average, cost curves, however, require total costs (labor an/ capital) as 

the measure of costs and require labor and capital inputs as explanatory variables, 
Therefqre, as non- of the school -level regression studies explicitly included capital 
consumed In the measure, the estimates to date, can be useful for evaluation of 

efficiency in the of labor but not in the use of buildings and equipment. 

The use of expenditure data as a cost proxy, which has been the common practice, 
has several difficulties. True costs, such' as for buildings, are frequently unavail-^ 
able and expenditures are infrequent, so this component is frequently omitted. Also, 
there may be expenditures^ for items which are not consumed in the s^udy time period, 
so expenditures are likely to fluctuate around costs. . * ^ 

D 

A serious difficulty can also result because expenditure levels are determined 
in a political arena. Therefore, the expenditure levels in a district, or between 
schools in the district, are not likely to be coat^minimising or consistent across 
the district. Thus,^ an Intradistrict analysis based on expenditures would be moat 
susceptible to differences in expenditures based on political motivations. This 
problem can be overcome most effectively by estimating a coat curve which holds 
Inputs and quality and quantity of output constant. 

/results of si^e-economies research ^ . 

Per pupil school costs appear to be characterised by a U«shapad average cost 
.curve^. Katzman's studies were the only school -level research lAiich showed evidence 
of diseconcmies throughout the estimated range (26, 27). His cost curve analysis 
found a positive correlation between costs and capi(city utilisation which led him to^ 
icdiicludt that either quality consistently rises with capacity utlliiatlon or dlaecono- 
rniaa axiat thr4iufl;|iout the range*' RoMive^, he d>taln#d mixed raaults Whan axaaiinlng 



educdtloTUil production functlono* Katzman, using v^ne sama data set lit analysis of 
the^slKe/and capacity .versus cost relationship* finds economies of sire (27^) i Soi^ 
Katt^n^s rmulta do not point to a definitive result. 

Certain achool -level research concludea that some economies do exist (see table). 
Researchers^* however^ would not agroe on the degree of economies because the^measurea 
of costs and siz^ and thvi type of schools analysed differ widely* Nonetheless^ It 
may be noted that in each case where "optimum** (minimum cost) size schools are found 
to be relatively small » the analysis is based on ^mall or rural schools (17 » 38 > 55 ) • 
^SO| the sli:e range analysed is general ly restricted* Also^ the Hind and Kat^man 
stiidies are of elementary schools where any economies are likely to be smaller (17^ 
26, 27). • ^ 

Other research where **optlmum** sizeei were indicated is based ^ on urbap or mixed 
high school data (2 7) . Each study e?nploying urban or mixed data finds minimum per 
pupil costs for high schools to be\in the 1,400 to 1,800 pupil .range. The district- 
level study best' able to provide information on school costs also found economies , 
although over a smaller range ( 16 ) > Essentially' alT of the studies suggest that 
diseconomies will occur for large size schools, so the average cost curve remains U- 
shaped« 

Wales took exception to the finding of a U-shaped average cost curve for teacher 
costs ( 51 ) > He found significant coefficients for the equation by using a jT^ctanguldt 
hyperbola form. However, by dividing the sample Into five cls^s sizes and e'stimatlng 
a cost/size relationship for each class, he derao^nstrated that costs decline^ at*a 
decreasing, rate. Wales claimed that the continuously declining average cos't curve 
best reflects teacher costs until increased pupil-t^kacher ratios are not advantageous* 
At this point the cost curve becomes horizontal* 

These studies^ as already noted p usually ignbre the costs associated with build- 
ings. Yet th^ King and Wall study demonstrated that the constr = ^ t l^^n and operating 
costs of school gymnacluras are a source of slze-economies C3£' Th*^efore, the 
school cost studies probably tend to understate the ava^ilable x 



Three district-level studies analyze administration costs ind|.vidually. However, 
these administration costs may include some associated with the school ,^ well as 
with the district operation. Hirsch, Wales, and White and Twieeten ,all f^pund economics 
associated with school dlstrlcf administration, although their* studies examined only 
the ^relationship between the numbers of pupils and costs; the relationship betwc^en 
^t'he number of schools and costs was not «*yaluated ( 19 » 51 , 53, 54). 

The remaining district-level studies, all based on teapher, current, or total 
expenditures, have mixed results* prdlnarily, economies or constant returns are ^ 
reported t although one study suggested decreasing returns as the sl^e of the district 
increases (36)^ 

School elistricts ^are composed of different mixes of primary and secondary 
students and! sqhool 8 and different size schools* Therefore^ dlstrict-^level s^tudles 
of school expenditures are difficult ^to interpret unless all districts analyzed are 
unit (one school) districts, because economies will vary with the size and type of 
all district schools* • 

We find that size-economies are available at both^the school* and the district ad- 
ministration level, based on the studies which utilize ai^proprlate units of analysis* 
This conclusion must be qual,ified, however. One qualification is that fhe interaction 
betwe'en school costs and district administrative costs has not been analyzed.' Pre- 
•ifliably^ distrlk^t costs ir« related not oifly to district sise but also' to the ^u^ber 
of schools; Avsilsblt cconcnlss may bs rsducad 'or incrsassd by* this. interaction^^ 
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?5«cond»».the theor.tlcal underpi,nnlng« of nearly all of th« lnt«rpretable,«tudi«8 
^.«r»' d»f If jl^nt «hd^*a«« My »uff«r froa 4d«ta difficult iw. As a raault» though th« 
dirtctionvoT thf raaulta la daar, thaca are waaknaaaaa In aach atudy which ralae 
doubta abo<ft >ha axact alcl' of any acohtflea; 




Pinal ly« queati*<ft aVlae regarding the iapact of achool alee on the quality of 
adttcatton. Ja»aa-and Levin concluded, •*rhu8, all of the atuiilea that have tried to 
ralate achool or school dlatrict size to education outconeB have found either no 
rWatlonahlp or a negative one between student enrollnents and the level of education 
outco«a" (22^) . ^ ^ - - . 

Ihey ajjalt that, there are^ questionable aapecta of every atu4y they considered, 
ao the results are not conclusive. The studies usually find that quality (test 
scores) diBslnishes with lncreaa«d quantity (atudent enrollBent*) when all resources 
aye held clmatant, but this does not mean that quality declines with larger schools. 
,p^^*^*^'y quality. are the two components of output and th*y cannot be increased 
» . with fixed Inputs unless they are conplewentary in production. 

The relevant question for analysis is whether quality declines in larger schools 
when per pupil resources ^are held constant. Or alternatively, do the per pupil 
reflources necessary to educate «n additional student tlecllne with school slae when 
quality is held constant? A number of studies, have tried to hold quality constant 
^ and economies w^re found (i,.42^). Yet, the cognitive learning measure of quality 
used in these stujiies may not measure all types of quality. 'So, whether economics 
exist with quality held constAnt is still uncertain. 

APPLICATION OF SIZE-ECONOMIES RESEARCH ■ 

The studies show that size-economies are available for schools and school dis- c 
.trlcta. However, aa the average cost curve appears to be U-shaped, diseconomies 
result for larger sizes. 

: policy implications of this analysis rest on the issues to which these con- 
clusions might be applied: (1) Should schools or school districts be consolidated? 
. .(2) What happens to education expenditures as populations grow or decline? and (3) 
, happens to costs if services are Increased for the existing population? slte- 

aconoBles results, for the nost part, are Insufficient to answer these questions. 

School or school district consolidation remains the mtnx. ccmnon problem to Which 
slza-ecpifomias research has been appliad. However, slze-econonies raaaarch it intuf- 
fldant to rtvaa? all of the benefits and costs aasoclated with consolidation. One 
reason is^that the requirement of sizs-econoraies. In the range of cbnsolldatwl output 
is too atrcnuoua a test for coat-savinga derived from conaolldatlon. Tor axample, 
conaolldatlona can be C08t-a«ring evenjlf a high-cost aull achool is conaolidated 
'*ith a' lower coat achool producing In a conatant-coat range. However, knowladg* of 
tlia adutatlonal coat curves provided by alze-economlea raaearch la usually inauffl- 
clent to determine, the actual coat akvlngf derived from conaolldation (10). 

Second, size-economies research pr'iisumes that other cqsta do not change with 
•ita, even though^ eonaolldatlon maana that the.ge(«raphic area from tihich^ atudarts 
ar*/ drawn In&reaaea. ' A wider area serveS ordinarily Increases tranaportatlon etpenaes 
(at>l«aat for the atudanta and their parents). That other coata rise with alzr la 
oot new; Cohn, fot example, observed that higher related coata may prevent conjolida- 
. tlona from being cbat-aavlng (^). ' 

lh« imtaractlon batwaan potentially lower achool coata and tha hlghar tranapoTta- 
- tlon coata antallad whan ttudanti «r«\plaeed lo tha moat **aff iciant" ilta aelioA h«a ' 
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recently been Investigated . Holland and Barltelle examined the leaat-^coat pattern of 
allocating students across the nine school districts in Lincoln County » Washington 
(2 0) ♦ They concluded (because of the large transportation costs involv^). that th% 
savings froiii consolidation wuld be only approxiniately 1^3 percent of total costs, 
clearly not a major savings. They' further argued that as no value had been placed on 
chlldreula time, their estimate is an upper limit • This finding, using a. case study 
approach, is probably applicable only to sparsely populated areas, as Lincoln County 
has a population density /of 4.08 per square mile and fewer than 10,000 residents. . 

White and Tweeten have examined optimal school district size for varlc^us student 
densities (54). They found that the minimum cost-size dlst?;,ict ranges from 300 
pupils for a low-^-d^nslty district to 1,075 pupils for a hlgli-denslty district. The 
findings 5 ^est that the more spai*Sely populated areas are less likely to gain from ^ 
consol'ldati :5 than the more densely populated areas. 

The least-cost size school may also defend upon whether new buildings will be 
constructed or whether students will be redistributed among existing schools*^ When 
school buildings are present, the potential operating cost'-savings from redistributing 
students to more optimal size schools may be offset by the increased capital costs of 
building new schools or by Increased transportation costs. If new schools are added 
or if there are alternatives for existing buildings, all of the costs are varitiMc 
and a more optimal slze^- facility can be constructed. 

The impact of consolidation on quality of life and education must also be con* 
sldered. Consolidation frequently means the elimination of some neighborhood schools 
and a loss of the school community identity vAilch may havfe adverse effects on 
community li|e (47). Also, the relationship between school size and educational 
quality has not been determined conclusively. The larger school can frequently offer 
a greater range of opportunity, while reducing each .student's chance to participate. 
Research on this issue is likely to cc^tinue for some time. 

\» , 

Stze-economles research must be oised cautiously when determining what happpns to 
education expenditures as populations grow or decline, because expenditures tend to 
respond to population shifts only after a time lag (11). Therefore, size-economies 
research probably understates the initial changes in per pupil expenditures which 
result when population grows in areas still able to obtain decreasing costs or when 
popul a tlonx declines In areas experiencing increasing costs. 

. - ^ ^ ,^ - ' * 

Initial changes in per pupil expenditures are overstated in those (population 
growth) areas^ experiencing increasing costs, and in those areas with declining popula* 
tion^^who are experiencing decreasing costs. This is, however, only a short-term 
problem^ as expenditures eventually adjust to the expected level. 

Size-economies reseiirch is also inappropriate for explaining expenditure re- 
sponses to population change because it deals only with the supply or cost side of 
the matltet. Population adjustments ^ffect local income levels p as well as that group 
idfntified^ao the median voter. This means that demand for education (probably ex- 
pressed as a different quality for the same quan^y) ^Is likely to increase or de- > 
crease, causing Expenditure changes which would not be predicted by size-economies 
research* 

r 

Increasing services for existing populations would mean increasing a school •s 
quality for a given number of pupils. Usually, size-economies research does not pro- 
vide information on costs associated, with increasing quality because econgmies are 

examined In terms of quantity. ^ 

Whits' and ^eeten, who examinel^ average cA^ curves for three dif ferent quality 
levels using typ« bf courses offered as the qul^ity surrog^^te^ found that i^varage 
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CMt curves vary with quality such that the minimum cost occurs at 550 pupils for^e 
mlnlmitt pr^ran and at 900 pupils for the desirable program (54 ) . v If we accapt their 
quality surrogate, aversge costs are observed to decline over a larger quantity range 
for high-quality rather than for low-quality education. 

CONCLUSIONS , • 

Certain economies do seem to be associated with large-s\?ale education. The re- 
sults must be considered separately^ ho%iever» because the economies associated with ^. 
secondary schools^ primary schools, and school districts arise from different sources 
and must be evaluated with different units of analysis* The minimum ^igh school 
cost-slte appears to fall in the 1,400 to 1,800 pupil range in densely populated 
areas^ although the optimal size varies with a number of cost factors. Including 
population density. 

Economies also appear in elementary schools, although over a much smaller pupil 
range. Again, the degree of economies varies with many things other^than the size of 
the school . Finally^ evidence supports the existence of economies in the provision 
of district-level administrative services. Savings can accrue from grouping mofe 
pupils under the same administrative district. These results indicate that small . 
towns and less densely populated areas are likely to experience higher costs for 
prbvlding the same quality of education than are medium size areas. 

T\ie extent and availability of size-economies in education is not a settled 
slssue. Theoretical , methodological , and data problems qualify all the reported find- 
ings. Further work Is necessary to resolve these Issues, but the research will be 
repetitious and unproductive unless it deals with and overcomes certain problems. 

New research should follow a theoretical framework using t::*^? ^%jv±ovbI relation^ 
ships underlying the supply and demand aspect^s of education. Also, appropriate data 
sets, including information on capital and labor inputs and quality of inputs and 
outputs, must be available. And analysis of schools or school districts "^ust be 
geared to the questions being asked. Usually, school data is better for examining 
the actual provision of educafion and school district <fata is better for evaluati^ig 
overall administrative costs. 

Size-economies results must be applied cautiously, and with full recognition of 
the unique characteristics of each place, because considerations other than our 
finding that size-economie^ exxat are vital to determining the potential. savings to 
be derived from size-ecitoomles. 

The existing size of schools or school districts is also an important considera- 
tion. The school or district may already be at its low-cost size, or It may be too 
large t>r toa small.. However, many nonsize-related factors, such as breadth of cur-^ 
rlculum, quality of adycation to be provid^ed, and density of ''the student population, 
will affect the alze and degree of economies. 

Opjerating a relatively large school or school system is likely to be cost-saving 
whc^if 'broad course offeringB are made available, lAen populations are fairly dense, 
and when new capital expenditures are to be,^ undertaken (the building of new^ schools) * 
Other clrcwstanccs, such as low student population -densities or substantial invest*" 
ment of capital are likely to ^leld less savings for larger schoola or school dis- 
tricts. 
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